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Since the nature of viruses , their origin and evolution, and the place

. ! they occupy in the system of the organic world are among the most important

N : . Probiems of modern biology, it is not swrrrising that they become tne subject
: " of vivid discussions and sherp polemics. Even in the discussicn of specific
questions of the systematization and nomenclature of individual groups of
viruses, it becomes necessary to go beyond the boundaries of subdivisions of
virology, because in solving these questions i% is impcssible to overlook
their importance to gensral blology and to resist expressing opinion on at-
tempts at their solution. Thus it is not surprising that, in an article on

“ the systematization of viruses, Ryzhkov (8) vrought up the controversial ques-
- tions mentioned sbove, on which no accord has yet been reached in Soviet litera-
. ture. Much of his article is devoted to an attack on our theories which has
continued for many years. .
. For over 10 years Ryzhkov has given his efforts to questions of the BYS~

tematization and evolution of viruses (9, 10, 11, 12). It has been a pleasure
to observe the evolution of his views on these questions during recent Yyears,
an evolution which has led to a retraction of the false concepts he had pre-
R viously advanced. Although in this article we shall try to Jjustify +his
v ’ Btatement, we consider our principal task not to attack our critic, but to ex-
: : plain the problem of the nature, origin, evolution, and systematization of
viruses.
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Do ¥ In defining viruses as a’'special categdry of living beings, attention is
usually drawn to their outstanding characteristics y i.e., their small size,
N their ebility to pass through bacterial filters, and the impossibility of
T cultivating them outside living organisms and tissues. Attention to these
! . characteristics is quite jJustified, since these properties permit differentia-
i tion of viruses from other microorganisms such as bacteria, fungi, and proto-
| zoa. However, these descriptive properties » though convenient for the re-
= search worker, do not define the essential nature of viruses. Besides , each
l of these properties, when considered separately, has only o relative im-
. ' portance, because all of them may be discovered in other microorganisms es
well.

The largest viruses, i.e., the causal agents of psittacosis and trachoma
(not to mention Rickettsia), do not differ in size from "ecystocetes" or even
from the smallest bacteria. The invisible or filtersble forms of numerous
bacteria also pass through bacterial filters. Obligatory tissue parasitism
is inherent ir numerous species of bacteria and protozoa. It is for these
reasons that only a combination of the enumerated properties may be used as
& criterion for distinguishing viruses from other microorganisms.

All these properties are derivative and based on the essential nature of
viruses as noncellular or rather precellular forms of life. The lack of &
cellular structure thus beccmes the basic property of viruses and differenti-
ates them from other microorganisms such as bacteria ; fungi, and protozoa.

Unfortunately, this has nct been clearly understood by many authors of
works ot the nature of viruses. Moreover, certain research workers arbitrarily
divide viruses into two groups of a different nature: living matter and liv-
ing beings. This subdivision is upheld by Moshkcvskiy (7), who refuses to
apply the concept of specles to forms the elementary particles of which ean-
not be observed by means of a microscope. This viewpoint is shared by Ryzhkov,
who in several of his works juxtaposes virus molecules (small viruses) and
elementary crganisms (large viruses) ; Virus proteins and elementary particles,
and virus nuclecproteids and virus liponucleoproteids. Pyzhkov Beems unable
to foresake this subdivision even in his latest work (8); recognizing viruses
as an independent type of organism, he nevertheless:subdivides them into
crystalloblonts and plasmobionts, i.e., two forms which correspond to two dif-
ferent types of the struct'we of 1living matter. However, the latest research
has esteblished that the same viruses (for instance , influenza virus, bac-
terisphage) may be either “crystallobionts”, or "plasmobionts," depending on
circumstances.

' A timely remark may be inserted here to indicsate the occurrence of f£il-
’ terable forms of numerous bacteria. With every Justification these forms
may be regarded as lacking cellular structure. For this reason certain .
authors have identified viruses with other species of microbes (bacteria and - .
mngi). This identification found ardent support in the books and articles
written by Bosh'yen (4), Utenkov (13), and Berulava (2). Unfortumately, the
theories advanced by these authors are ‘extremely speculative , are unsupported
by facts, and cannot be confirmed by control tests and experiments. Although
we luck space in this article for a critical eveluation of the work of these
authors, let us consider the question of similarity and differences between
- viruses and filterable types of bacteria. We can agree with Kalina (5) that {
the filterable forms represent the noncellular steze of the development of
bacteria, even tnough this statement still needs factual confirmation.

fowever, all similarity between bacteria and viruses ends here, since
noncellular forms are merely a definite stage in the development of the bac-
terisl cell, whereas viruses exist only in a noncellular state.
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‘i The problem of the nature of viruses is closely comnected with that of
their origin. At present, _t 1s doubtful that anyone in our midst adheres
to the "theory" of the spontaneous generation of viruses in the tissues of
| animals and plants a8s a result of a disorder of metebolism or of the libera-
; tion of "genes" from the control of the organism. The prevalent discussions
i are concerned with other questions: whether viruses are the products of a
= ] degenerative development of more highly organized micrcbes (bacteria, fungi,
l or protozos), or whether they should c: ~onsidered Gescendants of anclent
. precellular forms of life.

Bernet (1) is most consistent in deferding his theory that viruses are
descendants of bacteria, which as a result of a parasitic existence have de-
K generated by reason of simplification c structure to a transformation into

B a "bare protein molecule" possessing the elementary properties of life.

0. B. Lepeshinskaya (6) was explicit in her statement that viruses are
descendants of anclent precelluiar forms of life. A similar theory was later
adopted by the author of this article.

In this argument Ryzhkov (10) ascumed a middle position, which may be
best described in his own words: "It may be presumed that, in & world where

. the largest molscules known tc physics and the smallest organisms known to
. blology are found, there may also be found products of a degradation of life 5

such as fragments of life and forms of developing 1life." He retains this
position in his latest article, which is now under discussion cf. the follow-
ing statement: " ... The author always admitted and continues to admit vari-
) ous possibilities as far as the origin of viruses is concerned"), even though
.- he is now more strongly inclined toward the theory that viruses are descended

: from precellular forms of life.

We believe that Soviet blologists and virologists should assume a clearly
defined position on the question of the origin of viruses for the following
reasons. F.rst, cuntrary to Ryzhkov's cpinion, much more than "socme opinions"
and "various assumptions” on the subject are available, namely, ccacrete facts
and data. Second, the problem of the origin of viruses is of great importance
to biology at large, and for this reason the battle of opinions on this prob-
ler rerlects the ideologicel struggle in biology.

e N Bernet's hypothesis of "degenerative evolution" (1) is in direct dis-

' agreement vith facts. If we conslder that viruses are products of the degen-

eration of parasitic bacteria, then the origin of bacteriophages remains un-

explained, because a lengthy period of Intracellular parasitism is a prerequi-

site for degenerative evoiution. It is unlikely that some bacteria may have ‘

lived as parasites in other bacteria. It follows from this theory that there

i must be a progressive decrease in size and simplification of organization in i

. . . bathogenic bacteria as compared with related seprophytes. However, the com-

: ' parison of gonococcl to related saprophiytic coeci;.of the cholera vibrio to
para-cholera microorganisms; of the typhoid mierobe to BT coli; and compari-
sons in other analogous pairs indicate that in these instances there 1s nei-
ther change in size nor simplification in }he degree of orgenization.

R ’ If the typhoid microbe shows a deficiency of certain enzymes present in
e . B. coli, this is offset by enrichment in antigens such as the Vi-antigens y
o vhich are usually absent in B.'coli. The same relationships are observed
vwhen cholera vibrios and meningococei are compared with relatsd saprophyte
1 species. The loss of come features is offset by the gain of others, this
‘. process being caused by the adeptation of microbes to new environments. To
postulate a "degenerative evolution™ in such cases is to affirm the degenera-
tion of man on the basis of the reduction of the size of the vermiform appen-
dix. On what grounds should we then adhere to these antisclentific concepts
which, if logicully elaborated, will nesult in the conclusion that there is
transformation of mammals into reptiles, and of palm trees into ferns?
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0. B. Lepeshinskaya (6), who assumed a clearly defined position on this
question, was unquestionably right in the folloving statement: "The metaphy-
sical theories of Virchow no doubt influenced Payl Oduroua in his opinion
that viruses originate from thoce beings most closely related to them, nemely
the visible microbes. This is an incredible distortion of the theory of evo~
lution. Beyond all doubt s visible microbes represent & more recent develop-
ment on the phylogenetic scale than the less complicated ultraviruses. Vi-
ruses: could hardly have origirated from visible microbes of recent origin."

We wholeheartedly subscrive to Lepeshinskaya's statement, and consider
the question of the origin of viruses to be closely connected with the prob-
len of the origin of life. It is common knowledge that this question is
far from being solved at present. This s however, did not prevent Engels, who
as far back as the 19th Century exposed the. pseudoscientific idealistic theo-
ries (for instance, the hypothesis of the drift of embryos from other
planets), from outlining the only right path for the solution of this problem,
which is based on the methodology of dialectical materialism.

Of course, vhen we pass on from consideration of the general aspects of
the nature and origin of viruses to the particular questions of their evolu-
tion, many gaps appear in our lmowledge. We are especially ignorant of the
early stages of the evolution of viruses , and this is essential information
for the construction of a phylogenetic systematization of viruses.

To assume that we have no knovledge at all in this field would be an
error. The data accumulated so far can serve as & basis for formulating
vccking hypotheses which will induce active and practical determination and
assimilation of new data essential for solving the problem. This more active
attitude ought to replace the passive, patient walting for further develop-
ments.

Let us consider certain facts which may shed some light on the early
stages of the evolution of viruses. As previously indizated, all viruses
known at present lack cellular structure ; and all of them are intracellular
or tissue parasites. Al{ihough they possess these common properties, viruses
differ so sharply in the construction of their particles that considerable
confusion arose among scientific workers and still prevails. Some sclentists
firnly refused to incorporate them into one type (Mosnkovekily /7 7,

. , Troll [I§7) Others did so with a great deal of reservation (Ryzhkov). We

acsume, on the other hand, that the differences demonstrate something entirely
different: the extreme length of time during which the parasitism of viruses
existed. As a result of the length of the time involved , verious gioups
undervent a long process of evolution linked with the evolution of their hosts.
Tkis evolution resulted in modern viruses » which are so sharply differept in
their forms.

Viruses are widespread in modern lower plants (bacteria and actinomy-
cetes). A virus disease has been discovered in lower animals (infueoria).
The existence of wiruses cffecting one-celled plants and animals also sup--

- ports the assumption that development of parasitism in viruses is ancient.

e
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4 comparison of viruses of bacteria {bacteriophages) and protozoa viruses
(cappa. factors) indicates the presence of essentlal differences expressed
to. no lesser extent than in various classes of animals and plants.

We may thus assume that the distinctions between modern viruses and
their ancestors follow the pattern of distinctions between primary unicel-
lular animals and modern infusoria or between primary unicellular plants
and modern bacteria. .We have been told that these conclusions are not vali-
dated by facts because, although a large number of phages has been dis-
covered, only one virus of protozoa 15 known. However, at one time, all
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discussions and assumptions about the phylogenesis of chordates were based
on the study of only one lancelet. Of great interest for wunderstanding the
; possible ways of evolution is the study of diseases of the smallpox group.
i Diseases of this type have been observed in mammals, birds, and fish, and
the causel agents of these diseases bear e remarkable resemblance in size,
worpholngy, and chemical composition; but we can hardly spéek of an adapta-
tion to birds or marmals of the virus of smallpox of carps.

The assumption of an evolution of *his group of viruses that was linked
to the evolution of their hosts from fish to mammals seems much closer to -
the truth. Interspecies transitions [51‘ viruse_s] among domestic animals may
bave occurred in recent times. We must admit that we do not know of any analo-
gous viruses in amphibians and reptiles. However, in the first place, no
one has searched for such viruses, and, in the second place, there are hardly
any grounds for affirming that all intermediate forms should have been pre-
served to the present, in view uf the fact thai the reptilian age was fol-
lowed by mass extinction of these species. A similar situation is observed
vith regard to viruses producing tumors tound In fish, amphibians, and mam-
rals. These viruses show a highly specialized form of adaptation and resem-
S ble each other closely im size, mcrphclogy, and chemical composition. A
R transition t~ other species of hosts is even less possible for them. 14 is

. very likely that this group of viruses went through a long-term process of
evolution linked with the evolution of their hosis from fish to mammale.

Through lack of space, we shall limit our discussion to data pertinent
to conclusions about the ancient origin of viruses, their descent from pri-
mary preceilular forms of life, the ancient origin of the parasitic type of

. ) existence of viruses, and the long-term evolution of certain types of vi-

; rusee in conjunction with the evolution of their hosts. It was on the basis
cf these data and conclusions from them that we made the assumption that vi-
ruses are descended from primary precellular forms of life and that they t=-
cane adapted to parasitism before the division of the organic world into the
animal and vegetable kingdoms. In the course of a further evolution of the
orgenic world, there appeared large and sharply defined groups of viruses,
such as bacteriophages, viruses of higher plants, and viruses of animals,
which in our systematization have been incorporated into separate groups.

Let us consider in detail the early stages of the evolution of viruses.
In the course of the evolution of the organic world and of its development
toward increased complexity of blocoenotic relationships, increasingly wider
scopes were opened for an interspecies exchange of viruses, not limited to
. the framework of just one kingdom, but including species of both the animal
. ‘ and vegetable kingdoms. Of course, a narrow range of specielization, such
: as that described above in the case of viruses of smallpox and tumors, cre-
ates certain obstacler to this erchange. Nevertheless, these obstacles can \
be overcome, as demonstrated in the csse of rickettsiame. That rickettsiae i
were originally parasites of arthropods, and that their evolution for a long
time was confined to this class, can now be accepted &s a proven fact. With
the transition of some arthropods to bloodsucking, new possibilities were
opened for the evolution of rickettsiae.

The' transport of rickettsime into the blood of mammals (and perheps birds)
caused conditions favorable to a wider propagation of these microorganisms:
they found good nutrition in the tissues of warm-blooded animals, and these
enimals could easily contaminate a large number of arthropods. Instead of |
being +ransmitted by the transovarian path and perhaps by sexual zontact of i
arthropods, rickettsise are now bning transmitted in a new way, with an al-
ternation of two hosts - an arthropod and a warm-blooded animal. This pro-
cess involves new species of arthropods (cf. tick rickettsiosis, flea rickett-
slosis, and lice rickeitsiosis). A change in the character of relations
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i between the rickettsime and their hosts takes piace: an acute rickett-
siosis infection of warm-blooded animals replaces the symbilosis of rickett-
sise and arthropods. 4

-
< 5 The polyhedral diseeses of insects may possibly serve as examples of the
* intraspecies transition of viruses between different ldingdoms. The morpho-
logy and chemicel composition of these viruses suggest to some extent that
they are closer to the primary viruses of plants than those of animals. A
characteristic of this group of viruses, which can hardly be called accidentel ’
is that they afiect only the larvae of insects (i.e., caterpillars) that
freely consume the leaves of higher plants which in turn are frequently
stricken by morphologically similar viruses. Consequently, the assumption
that this group of viruses is derived as & result of the adaptation of plant
viruses to insects, followed by a break with their former hosts , may not be
entirely groundless. Further research will indicate the truth or falsity of
this assumption. It also may be possible that rumerous riruses which affect
plaents and are transmitted exclusively by insects are examples of a similar,
but uncompleted process of adaptation of plant. viruses to the organisms of
insects. However, a reverse process is also possible, i.e., an adaptation
of an insect virus to the organism of plants.

We could continue the enumeration of similar examples and draw an apal-
0gy between the bacteriophage-multiplication cycle and that of the influenza
virus, attempting to establish possible genetic ties vetween these viruses.
We could alsy make a comparison between rickettsise and large viruses s €.8.,

- , the causative factor of psittacosis. However , 1t seems hardly worth while,
s . especially since enough analogies and similar arguments have been presented
by fyzhkov in his article.

g . As for the fact, noted by Ryzidov, of the disproportionate distritution
| of viruses among the various groups.of the animal and vegetable kingdoms, we
B do not consider this distribution unusual. On the centrary, it seems quite
natural since it demonstrates the uneven application of vivological study to
various systematic groups and also reflects the hiocoenotic ties which exist
~t presenv between various species. The list of [l?nowﬂ viruses thet affect

various systematic groups of the organic vorld will doubt) essly increase.

. Only recently we believed that moss was free of virus disesses, but the re-
- ) search of Blattni (3) and his associates demonstrated. the presence of virus
diseases in three species of moss. We may be sure that soon there will be
discoveries of viruc diseases in many animals and plants previously con-
sidered free of this type of disease. It is also quite clear that the proc-
ess of the exchange of viruses between various groups of the organic world
is uneven. The mere fact that bloodsucking arthropods parasitize mostly
mammals and birds rather than fish and amphibiuns cennot he overlooked as a
cause of the abundence of correlated viruses in the fir.t group and of their
@bserice in the second.

The numercus viruses now existing are products of a lengthy evolution
of the organic world. Many viruses, formerly active, have become extinct to-

e gether with their hosts. Some have survived, but in a somzwhat altered form,
C while the majority emerged within a recent period and are continuing to (
P emerge. The relative simplicity of the organization of viruses and the ra- -

pidity of thelr propagation explain the fact that species formatioa in the
world of viruses takes place faster and runs a more intensive course tt}an in
the case of highly organized animals and plents. I* is this which makes the
. work of tracing the evolution of viruses so difficult. We attempted to formu-
= . late a theory of this evolution on the basis of data accumulated to date,
though we are fully aware that any new discoveries may call for a revision
of the working hypothescs here advanced. :

The above analysis clearly demonstrates the error of Ryzhkov, who ac-
cuses us of substituting "discussion unsupported by arguments" for the work
of .phylogeneticists. He is only wasting his time in attempting, by meens
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of naive analogies, to refute the classification of viruses according to
their habitat ir conformity with a theory which he wrongly attrilutes to
us. Actually we set up three principal classes of viruses, not according

‘ to their habitat, but on the basis of phylogenetic considerations stemming
. ' frcem considerable factual data amassed by virology. Besides all the data

} submitted sbove, which sr-port the phylogenetic theory we advocate, the
| sharp delineation of the virus classes mentioned above further supports
our statements. All thoroughly investigated bacteriophages have a spherical
ghape (frequently -with a tail), a similar chemical compostitior (they con-
tain thymonucleic acid), and a charascteristic cyecle of development in the
organism of their hoct. The matabolism processes of all well-known phages
are similar; all of them parasitize in tke organisms of bacteria and actinomy-
cetes. - We.advocate clarsification of this group es an independent class,

while Ryzhkov considers this.classification antiscientific but still clas-
sifies bacteriophages ac an independent class.

The best-known viruses affecting higher plants have & threadlike or
globular shape and a similar chemical composition (they contain yeast nu-
cleic acid). One of their characteristic properties is their ability to
form crystal-like structures. They infect higher plants, &nd are trans-
mitted through the sap and through the agency of arthropods. We classify
this group. of viruses as a separate class. Ryzhkov considers this clsssi-
fication antiscientific but still clessifies these viruses as an individuel
class.

Let us now conslder the further coilncidences occurring in the two sys-
tems being compared: the order of Polyhedrales which we set up corretponds
in Ryzhkov's system to the class of Pseudocrystellinae consisting of a sin-
gle order. The three orders amalgamated by Ryzhkov into the class of Chla-
mydozoa correspond almost exactly in their species composition to the or-
ders of Rickettsiales, Strongyloplasmales, and Gemalelales proposed by us.

) However, in the first order we included Rickettsiamles as well as Chlami-
1 : dnzoa. Finally, the viruses of animels, included in thz class of Arthropod-
B cphilae by Ryzhkov, are completely covered by our ordcr of Arthropodophil-
: inles. It seems chat if such classification is unscientific, this term
should apply to both systems under consideration.

. : Let us now consider the differences between our system and Ryzhkov's.
. . . Among the viruses affecting plants, there is a large group on the morphol-
i ogy &and chemical composition of which we have no information. We know
only that they are transmitted by insects, in the organism of which they
undergo a definite stage of development. Bearing in mind that it is far
better to "clearly formulate the specific aspects sbout which we lack the
knowledge than to avtempt to cover the situation by rash expressions of
-7 opinion," and considering "that a classification of viruses in accordance.
with their habitat rather than according to their properties is unscienti-
e fic," considered it impossible to amalgamate thete plant viruses into the
- same group with transmissible viruses of warm-blooded animals, the proper-
J ties of which are well known, and which form a clearly differentiated
- group .

To our surprise, Ryzhkov amalgamated all these different viruses into .
one class, classifying them according to their habitat (the orgexism of
arthropods). This is a method which he had previously condemned. Con-
cerning our unification into one class of viruses seemingly as different
as the representatives of the orders Protovirales (poliomyelitis), Arthro-
podophiliales (tick encephalitis), Gamaleiales (influenza), Strongyloplas-
males (smallpox), and Rickettsiales (psittacosis), we based our classifica-
tion on the similarity of biological properties, which was demnnstrated to
a greater extent between these groups of viruses than, for instance, be-
tween bacterjophages and mosaic disease viruses. A comparison of the trans-
missible poliomyelitls virus of Mengo with the causative factor of Seotch
encephalitis will disclose more common traits than a comparison of the
Mengo virus with tobacco mosaic virus. It hardly would be permissible to
Join into one family such different entities &s the virus of tomato bush-
ing and the causal agent of hoof-and-mouth disease.

- ..7_
. ' ' SRRSO

R S \ . T - Sl s IR - I

“Declassified in Part - Sanitized Copy Approved for Release 2012/02/08 : CIA-RDP80-00809A000700130058-2



. L
o . - . . i - .

"Declassified in Part - Sanitized Copy Approved for Release 2012/02/08 : GIA-RDP80-00809A000

Ryzhkov's System

Class: Arthropodophilae

o e ey

Order 1. Pantropiales

Family 1. Pantroplaceae

Genera: 1. Pontropus (Crimean

. and Omsk hemorrhagic
fevers, Colorado
tick fever, and
Singo fever)

2, hedeprhilus (dengue,
pappatacci fever, and
yellow fever)

Orier 2. Neurotropiales
Family 1. Kwutrotropiaecae

Genera: 1. Neurotropus (Ameri-
can equine encephal-

1tis)

. 2. Encephalotropus (tick

i encephalites, louping-

) ' 111, wosqulto ence-
phalites, and kerato-
conjunctivitis)

Order 3. Leptomotropiales

Ryzhkov based the systematization of
carious eriteria as the clinical aspects of animal diseases caused by viruses.
Thet this method, applied previously by Holmes (14), leads to «+NCONZIruous re-
This is apparent from the following exemple.
Comparative research has established the presence of antigenic similarity
between the causal agents of tick encephalitis and of hemorrhegic fevers.
Recent work has demonstrated that certain viruses of spontaneous encephalo-
myelites of mice have caumon antigens with the viruses of encephalitis and
of choriomenengitis {the so-called intermediate strains).
has also established the existence of genetic connections between the vi- -

dengue, and certaln mosquito viruses found in natural )
The ecological similarity of these viruses was already
virue of yellow fever is {mmunologically
very close to a group of related viruses y 1.e., the causal agents of mosquito
West Nile, and Ilheus) and of epidemic
the existence of a sharply defined group of vi-

sults, is & well-known fact.

ruses of yellow fever,
foci of yellow fever.
known. It also was found that the
encephalites (Japanese, St Louis,
keratoconjunctivitis. 'Thus B

-

In conclusion, we shall compare the
kev's system to the classification of minor systematic groups.

- Al

\
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approaches of our sysiem and Ryzh-

Zhdanov's System
Order; Arthropodophiliales

Family ). Acarophilaceae

Genera: 1. Encephalophilus (tick ence-
phalitis, louping-1l1l, and
certain types of mouse en-
cephalomyelitis) Co

2. Meningophilus (choriomenin-
gitis_ and chorioencephal-
itis) .

3. Haemorrhagogenes {hemor-
rhagic fevers

Family 2. Insectophilaceae

Genera: 1. Insectophilus (yellow fever,
dengue, mosquito encephall-
tés, keratoconjunctivitis 5
and certaln mosquito viruses)

2. Febrigenes
(pappatacei and other fevers)
Family 3. Polyvectacere
Genus: Polyvectus (American equine ence-
phelitis, encephalomyelitis 3
and Colorado fever)

the first two orders on such pre-

Further research 1

: ruses transmitted by mosquitoes and causing feve:s and encephalitis was es-

tablished.
tis stands apart.

. It was on these proven facts s
. Perimentation,
scribed above.

-8 -

The group of causative factors of American equine encephelomyeli -

established and tested by research and ex-
that we built the systemat?!zation of transmissible viruses de-
We have grounds to hope that the systematizat'on of this

B B & I
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.: . STATH
: group of viruses is a natural and a close approach to phylogenetic systemati- K
A . zation. Moreover, the example cited above is a good illustration of the un- e P
; fitness of the use of clinical symptomatology for setting up even the small- ‘; -
est systematic groups (for instance, the order of Insectophilus includes the E m
. esusal agents of yellow fever, Japanese encephalitis, and epidemlc keratocon- —o

- . Junctivitis; vhich are fmmunologically very closely related and doubtless
" have comion roots of origin), not to mention such large groups as orders.and [ 2

. families, . N
‘\ )
) ) . It is difficult to present brizfly all the numerocus questions about the |. ‘
T . . problems of the nature of viruses, their origin, evolution, systematizaesion, '.“
and romenclature. We have attempted to show that the factual data accumulated 4

in the course of the development of virology have alresdy allowed us to ap-

proach the solution of some of these questions on scientifically proven grounds. !

: We havé also attempted to indicate certain ways for solving these questions.

g , The battle of opinions and a critical discussion of this problem will un- '
doubtedly assist the successful development of Soviet virology, which is ready

and amble to solve large-scale problems of general bilological significance.
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